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WILDERNESS FIRE EFFECTS

Episodic

Patchy

Rapid Recovery



Temporal Sequence
of Fire Effects on Streams

• Immediate (Hours to Days)
• Short-term (Days to Months)
• Mid-term (Months to Years)
• Long-term (Tens to Hundreds 

of Years)



Effects of Fire on Stream 
Ecosystems

• Immediate (Hours to Days)
–Heat
–Smoke
–Ash

• Short-term
• Mid-term 
• Long-term





PRE-FIRE: Heavy Shading
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Altered Food Resources
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Effects of Fire on Stream 
Ecosystems

• Immediate
• Short-term (Days to Months)

–Altered Food Quality
• Mid-term 
• Long-term



LIGHT  + NUTRIENTS = ALGAE



CHARCOAL







Effects of Fire on Stream 
Ecosystems

• Immediate 
• Short-term
• Mid-term (Months to Years)

– Sediment
– Channel Alteration
– Altered Food Quality  (- +)
– Woody Debris

• Long-term



Pre-fire Discharge

Post-fire Discharge

Spring           Summer          Fall













WOODY DEBRIS
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CHANNEL
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PROGRESSION OF MID-TERM 
CHANGES
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PHOTO POINTS
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Riparian Time Series

Year 1



Year 8



Year 11



Year 23



Year 50



Year >100



Effects of Fire on Stream 
Ecosystems

• Immediate 
• Short-term
• Mid-term
• Long-term (Tens to Hundreds of 

Years)
–Stabilization of Physical Conditions
–Return to Pre-fire Conditions
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SIZE MATTERS

• Stream Size
• Fire Size





71%      47%                 68%        39%



Density

0
5

10
15
20
25
30

0
5

10
15
20
25
30

To
ta

l D
en

si
ty

 (N
o.

 x
 1

03 /m
2 )

0
5

10
15
20
25
30

0

5

10

15

20

25

30

1988 1990 1992 1994 1996 1998 2000 2002

0
5

10
15
20
25
30

Upper Cache 1

Upper Cache 2

Cache 3

Cache 4

Amphitheater 2

UNBURNED

BURNED

Density



% Baetis

0

20

40

60

80

0

20

40

60

80

%
 B

ae
tis

0

20

40

60

80

0

20

40

60

80

1988 1990 1992 1994 1996 1998 2000 2002
0

20

40

60

80

Upper Cache 1

Upper Cache 2

Cache 3

Cache 4

Amphitheater 2

UNBURNED

BURNED

% Baetis



MANAGEMENT      
IMPLICATIONS



There Is No Fire Crisis!



There Is No Fire Crisis!
Adequate time for resource stewards to 
respond wisely

Often the wisest response is no 
action at all!











There Is No Fire Crisis!
(But There Is A Forest Management Crisis)



NON-WILDERNESS FIRE EFFECTS

Chronic

Homogeneous

Recover slowly



Wyoming                                            Idaho
S



















Therefore…..








